What Kind of Problem is This?

We have learned to make inferences about four parameters:
p, µ, p1- p2, µ1-µ2.  So now at the end of the course how do we tell which of these we have in a particular question?  When you read a question ask yourself two questions:

1) Is the question about the mean of a quantitative variable, or is it about the proportion of a group that have a certain trait (categorical)?

2)	Is the question about one population or is it comparing two populations? 

The sketch below shows how to decide which type of problem we have.
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We have learned to use two statistical methods: confidence interval and hypothesis test. 
The formulas are:

Confidence interval:  ± multiplier*SE + center


Hypothesis test:	test statistic = 


You will be given the following table of formulas:

	Parameter
	sample estimate
	Standard error

	µ
	

	


	p
	

	
  

	

	

	


	

	

	











In each of the problem situations below, do the following:

A)	Identify problem type:  mean or proportion?  one population or two? 
Confidence Interval or Hypothesis Test?

	B)	Write a sentence defining the parameter (include its symbol; no numbers; not sample)

C)	Write the symbol for the sample estimate and the formula for the SE of the sample estimate.

D) Complete the necessary calculations to answer the question.






1. Fritos. As a project for an introductory statistics course, students checked 6 bags of Fritos marked with a net weight of 35.4 grams. They carefully weighed the contents of each bag, recording the following weights (in grams): 35.5, 35.3, 35.1, 36.4, 35.4, 35.5. 

a) Define the population parameter in this context.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]b) Do these data satisfy the necessary conditions? Explain.
c) Make a 95% confidence interval and write a sentence interpreting it.
d) What would you conclude about the stated net weight?


2. Computer use. A Gallup telephone poll of 1240 teens conducted in 2001 found that boys were more likely than girls to play computer games, by 77% compared to 65% for girls.  An equal number of boys and girls were surveyed. Give a 95% confidence interval for the difference in game playing by gender.


3. Shipping time. An internet company claims that 90% of its orders are shipped within two days.  Suppose that last month they received 4000 orders.  A consumer group questioning the claim took a random sample of 200 orders and found that 168 were shipped within 2 days.  Is this strong enough evidence to conclude that less than 90% of all orders received were shipped within two days?  Use a significance level of 5%.


4 Teach for America. Several programs attempt to address the shortage of qualified teachers by placing uncertified instructors in schools with acute needs—often inner cities. A 1999–2000 study compared students taught by certified teachers with others taught by under certified teachers in the same schools. Reading scores of the students of certified teachers averaged 35.62 points with standard deviation 9.31. The scores of students instructed by under certified teachers had mean 32.48 points with standard deviation 9.43 points on the same test. There were 44 students in each group. The appropriate t procedure has 86 degrees of freedom. Is there evidence of lower scores with uncertified teachers? Discuss. 
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Assume that the distribution of weights of adult men in the United States is

normal with mean 190 pounds and standard deviation 30 pounds. Bill's weight
has a z-score of 1.5.

Which of the following is true?

Bill's weight is in the upper 2.5% of men’s weights.
© Bill weighs less than 220 pounds.

Bill weighs more than 230 pounds.

) None of the above.

gowp
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Suppose we conduct a hypothesis test to determine if an exercise program helps
people lose weight. We measure the weight of a random sample of participants
before and after they complete the exercise program. The mean number of

‘pounds lost for the sample turns out to be 7.9 Ibs. The hypotheses for the test
are:

« Ho: The program is not effective for weight loss.
o Ha: The program is effective for weight loss.

The P-value for the test turns out to be 0.012. Which of the following is the
‘appropriate conclusion, assuming that all conditions for inference are met and
the level of significance is 0.05?

A. © We reject Ho-—this sample does not provide significant evidence that
the program is effective.

B. © We reject Ho--this sample provides significant evidence that the
program s effective.

) We fail to reject Ho-—-this sample provides significant evidence that the
program s not effective.

D. © We fail to reject Ho-—this sample does not provide significant evidence
that the program is effective.
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Each of the 110 students in a statistics class selects  different random sample of
35 quiz scores from a population of 5000 scores. Using their data, each student
constructs a 90% confidence interval for u the average quiz score of the 5000
students.

‘Which of the following conclusions is correct?

A. O About 10% of the sample means will not be included in the confidence

© About 90% of the confidence intervals will contain 1.

B.
C. 't is probable that 9o% of the confidence intervals will be identical.
D. ‘About 10% of the raw scores in the samples will not be found in these

confidence intervals.
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Aresearcher took a random sample of 100 students from a large university. She
computed a 95% confidence interval to estimate the average weight of the
students at this university. The confidence interval was too wide to provide a
precise estimate.

‘What could she do to produce a narrower confidence interval?

© Increase the sample size to 150.

© Increase the confidence level to 99%.
) Both A and B.

) None of the above.
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A Canadian study measuring depression level in teens (as reported in the Journal of Adolescence, vol. 25,
2002) randomly sampled 112 male teens and 101 female teens, and scored them on a common depression
scale (higher score representing more depression). The researchers suspected that the mean depression

score for male teens is higher than for female teens, and wanted to check whether data would support this
hypothesis.

Question 7

|Select one answer.
If jur and pa represent the mean depression score for male teens and female

teens respectively, which of the following is the appropriate pair of hypothesesin | **P"™

| HyHi— M =0
H, il —H2<0
Hi—H2>0
W= M2=0
My
eSS
. M= H2=0
CH, - 1230

) Both (C) and (D) are correct.
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The next three questions (Questions 4-6) refer to the following information:

Researchers conducted a randomized, double-blind clinical trial to compare the herb St. John’s Wort, the
antidepressant drug sertraline, and a placebo for the treatment of depression. Of the 113 patients in the
herb treatment group, 23.9% showed improvement, compared to 24.8% of the 113 in the sertraline group
and 31.9% of the 113 patients in the placebo group. Medscape Medical News published this research in
2002.

Question 4

Select one answer.
‘We test a claim that there will be a difference in improvement rates when we

compare St. John’s Wort to sertraline at the 5% level. Which of the following. 10 points

hypotheses are appropriate?
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Question 6

‘The 0.9% difference in improvement rates is not statistically significant.
(P-value = 0.88).

What does the phrase “not statistically significant” tell us?

A © The 0.9% difference we observe is smaller than the 5% difference we
expected to see in random sampling. So this difference is too small to be
statistically significant.

B. © The 0.9% difference we observe is not surprising. Differences at least
this small oceur frequently in random sampling. So this difference is too
small to be statistically significant.

C. © A0.9% difference is too small to make a difference for depressed
patients. So this difference is not statistically significant.
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Quit Smoking: The New England Journal of Medicine published the results of a double-blind, placebo-
controlled experiment to study the effect of nicotine patches and the anti-depressant bupropion on
quitting smoking. The target for quitting smoking was the 8th day of the experiment. In this experiment
researchers randomly assigned smokers to treatments.
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Of the 244 smokers taking the anti-depressant bupropion, 74 stopped smoking
by the 8th day. Of the 244 smokers using the nicotine patches, 40 stopped
smoking by the 8th day. A hypothesis test supports the conclusion that “quit
smoking” rates are significantly higher for smokers taking bupropion
compared to smokers using nicotine patches. (P-value = 0.0001)

In statistics what does the phrase “significantly higher” mean?

A © Inthis experiment the difference observed in the success rates from the
two treatment groups is large. One treatment had a much higher success
rate than the other.

B. © In this experiment the difference observed in the success rates from the
two treatment groups is larger than we expect in random sampling if the
treatments had the same success rates.

C. © In this experiment the difference observed in the success rates from the
two treatment groups is larger than we expect in random sampling if neither
treatment is effective.
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‘We conducted a hypothesis test to determine if the side effect rates are

significantly different for nicotine patches versus bupropion at a 5% level of B
significance. (The normality conditions are met by the data.) The P-value is

0.04.

What does a P-value of 0.04 mean?

A © There is a 4% chance there s no difference in side effect rates for these
‘two treatments.

£ the side effect rates are the same for the two treatments, there is a 4%

chance that future experiments will show differences in side effect rates

greater than observed in this experiment.

) If the side effect rates are the same for the two treatments, there is a 4%

that the rates will be different in future experiments.

) If the side effect rates are different for the two treatments, there is a 4%

chance that future experiments will show the same differences in side effect

rates observed in this experiment.
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